Metabolism of 1,3-butadiene to butadiene monoxide in mouse and human bone marrow cells.
1,3-Butadiene (BD), a gas used in the production of rubber and plastics, induces a high incidence of leukemias and lymphomas in B6C3F1 mice. Because of the potential involvement of the hematopoietic system in response to BD, we have examined metabolism of BD by B6C3F1 mouse and human bone marrow and by purified human myeloperoxidase (MPO), an enzyme rich in bone marrow. BD was metabolized to butadiene monoxide (BMO) by MPO and by mouse and human bone marrow cells. In all of these systems metabolism was stimulated by hydrogen peroxide suggesting a peroxidase-mediated process. In B6C3F1 mouse bone marrow cell lysates, hydrogen peroxide but not NADPH stimulated metabolism suggesting that cytochrome P450 was not involved in BMO formation. Metabolism of BD to BMO in hydrogen peroxide-fortified mouse bone marrow cell lysates was more than two orders of magnitude lower than in either NADPH-fortified rat or mouse hepatic microsomes. Experiments using both mouse and human bone marrow cells showed that cells from both sources could generate BMO from BD. These data show that BD can be converted to BMO in a target organ of BD carcinogenicity.